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TO/IOBKA 

(57) M3o6peTeHne othocmtc* k He<t>TeAo6uBa- 
tome* npoM-cm m npeAHa3H3MeH0 a** 6ype- 

HMfl M 3KCn/iy3TaUMM BOAAHblX. He<J)T«HWX M 

ra3oawx cxsaxMH. Ue/ib - noBbiiueHne 3<t>4>eic- 
tmbhoctm pa6oTbi rnApaB/iMsecKOM AopHwpyio- 
uieft ro/iOBKH 3d cmgt o6ecneMeHWi 
CTa6n/iM3aumi nonoxeHMa noABwxHbix cexTO- 
poB bo speMA pa6oTW. fl/i* 3Toro eepxHuw m 



HUXHMM TOPUW nOABMXHUX CeKTOpOB BbinO/l- 

HeHbi b npOAOflbHOM ceneHMn ruApaB/insecKOM 
AOpHMpyioiuew ro/iOBKM c oxpyr/ieHneM no pa- 
Awycy. paBHOMy no/iOBMHe a^whw noABwxHO- 
ro cexTopa b npoAO/ibHOM ceneHMM c i^ghtpom 
a paBHoyAaneHHo* ot sepxHero m Huxnero 

TOPUOB CeKTOpa TOMK6. MaKCMM3/lbH WM AH3" 

MeTp b nonepe^HOM ceneHWi pa6oneM noaep- 

XHOCTM CeKTOpOB BbinO/lHGH H3 paCCTOJlHUM . 

onpeAe/TJieMOM no MaTeMaTHMecxoM <J>-/ie, ot 
oepxHiix TopuoBceicTopoB. Roc/ieAHwe a pa6o- 
neM no/ioxeHww nepeMemaiOTCii 6e3 nepexo- 
cob, mto C03AaeT HawBbiroAHePiujMe yc/iOBWH 
pa6oTbi cexTopoB h ynpyrow Tpy6M3TOii Ana<J>- 
parMU, yMeMbuiaeT oceabie w paAna/ibHwe M3- 
rpy3KM Ha Aeia/iw to/iobkm w HKT. Ha kotopwx 
cnycxaeTCfl ronoaxa, m noBwuiaer xanecTBO . 
paciuupweMoro n/iacTbipa b o6c3ahom Tpy6e. 
Bbino/ineHMe topuob cexTopoB no paA^ycy mc- 
x^fosaeT aax/iHHMBaHne m o6pa30BaHne xo/ib- 
ueBoro 333opa MexAy cexTopaMM w <t>/i3nueM 
b c/iysae noBopota cexTopoB. 3 wn. 



I/l3o6peTeHne othocmtcsi k He<J>TeAo6biBa- 
joiuew npOMWiu/ieHHOCTM. e m3cthoctm k 6ype- 

HMK> M 3KCn/iyaTaUMM BOA»MWX. He<J)T5IHblX M 

ra30Bux acaaxuH Ana ycTaHOBKM nepexpuaa- 

Te/ieM B CKB3XMH3X C Ue/lbtO B0CCT3H0B/ieHMH 
repMeTMMHOCTM 06C3AMblX ko/iohh. 

Ue/ibto M3o6peTeHna «B/i«eTai noBuwe- 

HMe 34><t>eKTMBHOCTM pa6oTu rMApaB/lMMeCKOM 

Aopnwpyiomew ronoBxw 3a cveT o6ecneMeHWfl 
CTa6n/iM3aunn no/ioxeHwa hoabhxhwx cexTO- 
pos BO BpeMfl pa6oTbi. 

Ha 4>nr. 1 cxeMaTusno npeACTsaneHa tma- 
paB/iMHecKafl A0P HM Py»0tnafl to/iobkb. nonepes- 
Hbiw pa3pes: H3 <J>wr. 2 - to xe. c noaepHyTUMM 
cexropaMn b pa6oneM no/ioxeHnn: hs <|>vir. 3 - 
cxeM3 cmii. AeftCToyioiUMx hs cexTop. 



fMAPaB/IMMeCKdfl AOpHHpyK}U43» rO/10BK3 

nMeeT no/tyio uiTaHry 1. Ha xpTOpyio OAera 
ynpyran Tpy6HaT3Ji Ana<J)parMa 3. Me*Ay 
4>/i3hu3mvi 2 noMeiueHW noABMXHwe cexTOpa 

4. BepXHMM M HMJKHMI4 TOpUM CCKTOPOS. npM~ 

/leratomne k <t>/tdHij3M. Bbino/iHeHU b npoAO/ib- 
hom ceneHtiw AopHMpywmePi ro/iOBKM co 
cxpyr/ieHweM no paA^ycy. p3BHOMy no/iOBMHe 
Ahmhu cexTopa b npoAO/ibHow nnocxocTM c 
ueHTpoM b paBHoyA3/ieHHOM ot BepxHero m 
HwxHero topuob noABMXHoro cexTOpa tomkc, 
3 MaxcMMa/ibHbiw A^aMeTp b nonepennoM ce- 
HeHMH ruApaB/iMHecxovi AopHnpyioiMeii ro/io- 
bk vi padoneii noeepxHocTn cexTopoB. 

KOHTSKTWpytOme* C p3CUJMp»eMblM n/13CTbl- 
peM. BbinOflHCH H3 paCCTO»HMM Xot BepXHMX 
TOPUOB nOABMXHWX CeKTOpOB B npOAO/lbHOM 
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ceneHMM noc/ieAHwx. onpeAfc"*eMGM b coot- 

BeTCTBMM CO C/ie/tylOlMeM 33BMCMMOCTb»0: 

X=^p-H(0.3+sln/3). 
W L - A/iMHd noABMXHoro ceKTopa b npo- 

AOHbHOft nJIOCKOCTM,* 

H - paccTORHMe mokay npaMOfl, napan- 
zienbHOft npoAOAbHoA ocm Kopnyca. npoxoA«- 
meft nepea paBHoyAa/ieHHyio ot Bepxnero m 
HMKHero Topuoa noABMXHoro cexTopa TOMxy. 

M TOM K Oft nOABIDKHOrO CeKTOpa, MaXCMMdflbHO 

YAa/ieHHOA ot npoAonbHOff ocm Kopnyca: 

/3- yron Hax/iona x npOAO/ibHOft ocm tma- 
pa8/iMMecK0ft AopHMpyioiueM to/iobkm pa6oMeft 
nooepxHocTM noABMKHoro ceKTopa. 

K nosepxHocTM, npft/ieraiotueft k Awa<t>- 
pame. xaxAoro BToporo noABM)KHoro cexTopa 
npMcoeAMHeHbt MeTa/i/iMsecxMe n/iacTMHu 5. K 
n/iacTMHdM co CTopoHbi AMa<J>parMu npucoe- 

AMHeHU npOKildAKM 6 M3 n/10THOM TK3HM T3K, 
HTO Kpafl TK3HM BblCTynaiOT 33 KPdfl n/iaCTMH 5. 
(IpM C03A3HMM A3B/ieHMfl B yCTpOMCTBC, 

Tpy6HaTan AMa<J>parMa 3 pacujMp«eTC» m pa3- 
ABMraeT cexTopu 4 ao ynopa nepes n/iacTupb 
8 b peMOHmpyeMyio Tpy6y 7. HpM stom o6pa- 
ayiomMftca MexcAy cexTopaMM 6oxosoft aaaop 
nepexpueaeTcn BucTynaioiUMMM m3Ctsimh 
nnacTMH 5. tcoTopue npMXMMaiOTCfl Aua<t>par- 
mom k onopHbtM noaepxHOCTsiM cmokhwx cex- 
Topos, a xpaa npoxnaAOK noArw6aiOTc». 
aaxpwBaa ocTaBuinecfl 3aaopbi no xpatiM nna- 
ctmh. ripM npOTflrMBdHMM ro/iOBXM Meoe3 n/ia- 
dbipb cexTopu 4 Bee apeMsi ocTaiOTcn 
napa/ine/ibHbJMM ocm to/iobkm. ripM 3axo/ie 
(m/im BbixoAe) roiioBKM a ruiacTupb 8 cexTopa 

HdKilOHfllOTCSa no OTHOUieHMK) K OCM rO/IOBKM. 

npM 3TOM magt TO/ibxo nepepacnpeAeneHMe 
x/iMHOBoro TopuoBoro 333opa y c AByxcropoH- 
Hero Ha OAHOCTOpOHHMM 2y M aicc. ho o6pa3osa- 

HHfl CKB03HOTO XO/lbUCBOfO 3330pa MeXAY 

4>naHueM 2 m cexTopaMM 4 He nponcxoAMT. a 
x/iMHOBbie aa3opu 3ano/iHfl»OTC» npox/iaAxa- 
mm M3 TK3HM. Bbino/iHeHwe pa6oMeft noBepx- 
hoctm, KOHTaxTMpyioiueM c pacuiMpneMWM 
nnacTbipeM noABMKHbix cexropoB co CMeme- 
HiieM MaxcMMdnbHoro A"aMeTpa. npMBOAMT k 



mx napa/inenbHOMy nepeMeujeHMK) b pa6oneM 
nono^eHMM 6e3 nepexocoa, mto co3AaeT naM- 
BuroAHeMUjMe yc/ioBMfl pa6oTbi aih cexTopos 
m ynpyroM Tpy6naTOM AMa<t>parMbJ. yMeHbiuaeT 

5 oceawe m paAMa/ibnue Harpy3KM Ha abtbam 
ronoBKM m HacocHo-KOMnpeccopHue Tpy6w. 
Ha KOTopbix cnycxaeTcn ro/ioaka» m noawiuaeT 
xanecTBO npn/ieraHwa pacumpaeMoro n/iacTu- 
pR k oOcaAHOft Tpy6e. 

10 Bbino/iHeHMe topuob cexTopos no paAwy- 
cy MCK/iioMaeT 3ax/iMHMBaHMe m o6pa3oaaHHe 
xo/ibueBoro 3a3opa MexcAy cexropaMM m 4>/iaH~ 
ueM b c/iynae nosopOTa cexTopoB. 
OopMy/ia M3o6peTeHM5i 

15 TMApaB/iMMecxap AopHMpytoiuasi ro/ioBxsf 
no asT. cb. N? 641070. OT/itma totqaftC)* 

TeM, HTO, C Ue/lbK) nOB UUieHMfl 3$><J>eXTMBHOCTM 

pa6oTbi fMApaB/iMHecxoM AopHMpyiomeft ro/io- 
bkm 3a cmct o6ecneMeHM« cTa6M/iM3auMM nono* 
20 xceHMSf noABMxcHbix cexTopos BO BpeMft 

pa60Tbl. BepXHMM M HH)KHMM TOPUW HOABMXC- 

hux cexTopos Buno/iHeHu b npoAonbHOM ce- 
MenvM rMApasmwecxoft AOPHMpyKXueA ronoBXM co 
cxpyr/>eHMeM no paAMycy. paBHOMy nonoBMne a/im - 
25 Hbi noABMxcHoro cexTopa e ynoMfl HyTOM cene- 

HMM C UBHTpOM B pa BHOyAa/ieHHOfl OT 

BepxHero m HMxcnero topuob noABMxnoro cex- 
Topa ton kc, a MaxcMManbMWM AMdMeTp a none- 
penHOM ceneHMM pa60Meft noBepxHOCTM 
30 noABMxcHbix cexTopos Bbino/iHeH na paccToa- 

HMM X OT BepXHMX TOPUOB nOABMXCHMX cexTO- 

P08. onpeAe/ineMOM b cootbctctsmm co 

C/ieAyK>tU6M 3dBMCMMOCTblO: 

35 X=^-:H(0.3+sin^). 

rAe L - AAMHa noABwxcHoro cexTopa a npo- 
AO/ibHOM nnocxocTM: 

40 H - paccrosiHMe MexcAy npsiMoft. napa/i- 
^enbHoft npoAonbHow ocm xopnyca, npoxoA^* 
iMeft Mepea paBHoyAa/ieHHyio ot eepXHero m 
HMKHero topuob noABMxcHoro cexTopa Tonxy, 
m tom k oft noABMxcHoro cexTopa. MaxcMHa/ibHO 

45 yAaneHHoft ot npoAO/ibHOft ocm xopnyca; 

P - yron naxnona x npoAO/ibnoft ocm tma* 
paB/iMMecxoft AopHMpyiotueft to/iobkm pa6oneft 
nosepxHOCTM noABMxcHoro cexTopa. 
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(71) Ail-Union Scientific-Research and 
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(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

x=Y~ H ( a3+sin P)* 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely- woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2ymax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

* = y-#(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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Fig. 3 
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[see Russian original for figure] 
Casing 



Fig. 4 
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